Expression of c-fos, heat shock protein 70, neurotrophins, and cyclooxygenase-2 mRNA in response to focal cerebral ischemia/reperfusion in rats and their modification by magnesium sulfate.
The marginal area surrounding a region of ischemic brain tissue, designated as the penumbra, is of interest as a potential area for the rescue of neurons from cell death. Despite its clinical importance, relatively little is known about the molecular events leading to changes in brain cells in the penumbra following ischemia. In the first part of this study, we used in situ hybridization to investigate the temporal and spatial expression of c-fos, heat shock protein 70 (HSP70), neurotrophins and inducible cyclooxygenase-2 (COX-2) in the rat brain following a 2-h occlusion of the middle cerebral artery (MCA) with reperfusion. In the penumbra and surrounding cortex, upregulation of c-fos, brain-derived neurotrophic factor (BDNF), and COX-2 mRNAs was observed, while expression of HSP70 mRNA was restricted to the penumbra. This spatial discrepancy of mRNA expression suggests that different mechanisms are involved in the regulation of c-fos/BDNF/COX-2 and HSP70 expression. Intravenous infusion of magnesium sulfate (25 mg/kg) decreased both the infarct volume and upregulation of these mRNAs, suggesting its therapeutic potential.